WHAT IS CLAIMED IS: 

A compound of formula (I) : 



Y-( Z ) n 



(I) 



N 

A 




where 

X, Y, and Z are independently selected fropf the group 
consisting of C, 0, S, or N, provided that X/ Y, and Z are 
hot all C; 
n is 1-3; 

A is selected from the group consisjz'ing of L lf L 2 , L 3 , or 
L 4 , 

where 

O- 1 / o. 



L-, is 



0 



15 



20 



25 



is 



o=s=o 

I 



md L 4 is 



R x and E are independently selected from the group 
consisting of hydrogen, C 1 -C 9 straight or branched chain 
alkyl or alkenyl/ C 2 -C 9 straight or branched chain alkenyl, 
aryl, heteroaryT, carbocycle, and heterocycle; 

D is selected from the group consisting of a bond, C^-C^ 
straight or /oranched chain alkyl, ethylene, and butylene; 

R 2 is /a carboxylic acid or a carboxylic acid isostere; 

whe/ein said alkyl, alkenyl, alkynyl, aryl, heteroaryi, 
carbocVcle, heterocycle, or carboxylic acid isostere is 
optionally substituted with one or more substituents selected 
froia R 3 , where 

R 3 / is hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
flkoxy, alkenoxy, alkylaryloxy, aryloxy, arylalkyloxy , cyano, 
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nitro, imino, alkylamino, aminoalkyl, sulfhydryl, thioalj^l, 
alkylthio, sulfonyl, C 1 -C 6 straight or branched chain^flkyl, 
C 2 -C 6 straight or branched chain alkenyl or alkyiwlV* aryl, 
heteroaryl, carbocycle, heterocycle, or C0 2 R 4 .wiere R 4 is 
hydrogen or C x -C 9 straight or branched qHain alkyl or 
alkenyl; S / 

or a pharmaceutically acceptable salt/ ester, or solvate 
thereof ; 

provided that 

droxy and oxygen to form 
carboxy, or R x is not substituted/with both alkoxy and oxygen 
to form alkoxycarbonyl, or R x As not substituted with both 
amine and oxygen to form amijae; 
further provided that: 
when A is L x or L 2 , and D/is a bond, 
then R 2 is not COOH, or/an amide; 
further provided thatj 

when A is L lf and Ri/is methyl, and D is a bond, 
then R 2 is not COO> 
further providec^ that : 

when A is L 3 , ^hd R x is phenyl, methylphenyl , phenylmethyl , 
substituted j6r unsubstituted phenoxyphenyl , substituted 
naphthyl, o/ methoxyphenyl , and D is a bond, 
then R 2 is/ not COOH or an amide; 
further provided that : 

when A/is L 3 , and R x is phenyl, and D is a bond, 
then fi 2 i s not thiophenyl; 
further provided that : 

wh^n A is L 3 , and R x is phenyl, and D is oxyethyl, 
tjfien R 2 is not an amide; 
further provided that : 

when A is L 3 , and R x is substituted isoquinoline, and D is 
butyl, 

then R x is not an amide; 
further provided that : 
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phenyl, and D is C!-C 3 alkyl or alkenyl, 
then R 2 is not COOH, OH, or an amide; 
further provided that: 
when A is L 4 , and R x is phenyj^^TTalo-substituted phenyl, 
dimethylphenyl, substitu,tetlDutyl , or methylphenyl, and D 
is a bond, 

then R 2 is not^€t>OH; 
further u^c5vided that 




when ^ is L 4 , and R x is cyano-substituted^a^b^i, — and D— i-s—ar 
h#nd, 



then R 9 j^-Q-ot- an o miA 



15 



20 



2. 



The compound of claim ll, wherein the carboxylic acid 
carbopyc/Le or heterocycle containing any 



isostere of R 2 is a cai^ 
combination of CHs^O, 3, 

oxidation state, wherein /any / of the atoms of said ring 



structure are optionally 
with R 3 . 

3. The compound of cl^ 
the following group: 




N in any chemically stable 
of the atoms of said ring 
t/tuted in one or more positions 



erein R 7 is selected from 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 



4 . The compound of cl 
carboxylic acid isos 
consisting of: 
-COOH, -SO3H, -S0 2 HNR 3 , 
-NHCOR 3 , -N(R 3 ) 2 , -CON ( 
-COHNS0 2 R 3 , and -CONR 3 C 



10 




erein the carboxylic acid or 
is selected from the group 



, / CN, -P0 3 (R 3 ) 2/ -OR 3 , 
(O) R 3 , -CONHNHS0 2 R 3 , 



-SR 3 




The compounds, (2S) -1- (phenylmethyi; 
-hydroxymethyl ( 4 - t h i a z o 1 i d i n e ) ; 

dimethylpropyl ) carbamoyl -2- (4-thiazolidine) ti 
(phenylmethyi) carbamoyl-2- ( 4-thia^>W^ine ) 




carbamoyl -2^ 
(2S) 

"zole; (2S)-1- 
carbonitrile ; 



( 2 S ) -1- (1, 1-dimet h^J-^rfo pyl) carbamoyl-2 - ( 4 - 
thiazolidine) tetr^z^rgT3- (3, 3-dimethyl-2-oxopentanoyl ) -1,3- 
oxazolid^iie^^carboxylic acid; and (2S) -1- (3, 3-dimethyl 1,2- 
ropyl) -2- (3-thiazolidine) carboxylic acid. . 



t/ comprising : 

boxylic acid or carboxylic 
clic ring compound having 
e ring; and 
le carrier. 




a) 



b) 



A pharmaceutical 
an effective amou 
acid isostere of 
two or more heteroat 
a pharmaceutically 



25 
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The pharmaceutical composition of claim 6, wherein t) 
carboxylic acid or carboxylic acid isostere of^cfn N- 
heterocyclic ring compound having two or mor^r^teroatoms in 
the ring comprises a compound of f ornjirfra ( I ) : 

Y-( Z ) n 




where 

X, X^and Z are independently selected from the group 



consisting of C, 0, S, or N, provided that X, Y, and Z are 
not all C; 
n is 1-3; 

A is selected from the group consisting of L 1# . L 2 , L 3 , or L 4 , 
where 



1 L 1 is 



0 



0 



L 2 / is 



o 



is 



o=s=o 



Ri 



and 



is 



R x and E are independently selected from the group consisting 
of hydrogen, C x -C 9 straight/ or branched chain alkyl or 
alkenyl, C 2 -C 9 straight or /branched chain alkenyl, aryl, 
heteroaryl, carbocycle, and /heterocycle ; 

D is selected from the group consisting of a bond, C 1 -C 10 
straight or branched chain alkyl, ethylene, and butylene; 
r 2 is a carboxylic acid a carboxylic acid isostere; 

wherein said alkyl, alkeAyl, alkynyl, aryl, heteroaryl, 
carbocycle, or heterocycle /is optionally substituted with one 
or more substituents selected from R 3 , where 
R 3 is hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy , aryloxy, arylalkyloxy , cyano, 
nitro, imino, alkylamino,/ aminoalkyl, sulfhydryl, thioalkyl, 
alkylthio, sulfonyl, C^-ttg straight or branched chain alkyl, 
C 2 -C 6 straight or brancqed chain alkenyl or alkynyl, aryl, 
heteroaryl, carbocycle,/ heterocycle, or C0 2 R 4 where R 4 is 
hydrogen or C 1 -C 9 straight or branched chain alkyl or 
alkenyl ; 

or a pharmaceutically/ acceptable salt, ester, or solvate 
thereof . 



The pharmaceutical 




of claim 7, wherein 



R, 



is a carbocycle or heterocycle containing any combination of 
CH 2 , 0, S, or N in any chemically stable oxidation state, 
wherein any of the atoms or said ring structure are 
optionally substituted in one /or more positions with R 3 . 



9. The pharmaceutical composition of claim 7, wherein R 2 
is selected from the followj/ng group: 



\ // 

HN— N 



SH 



N 





<T N 



OH 



fO 




NH ^OH 
II 

N— N 





,N. 



0- 



* HN i 



0 



S— N 




OH 



1 



0 




,0 




OH 




o 



H: 




o 



OH 
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where the atoms of said 
substituted at one or mo 

10. The pharmaceutica 
is selected from the 
-COOH, -SO3H, -S0 2 HNR 3 
-NHCOR 3 , -N(R 3 ) 2 , -CO 
-COHNS0 2 R 3 , and -CONR 



11. 




ng structure may be optionally 
p-tions with R 3 . 

sition of claim 7, wherein R 2 



ting of: 

-CN, -P0 3 (R 3 ) 2 , -OR 3 , -SR 3 , 
T^TONH (O) R 3 , -CONHNHS0 2 R 3 , 



The pharmaceutical composition of claim 7, where: 

r carboxylic acid isost^£e-^of an N- 
compound h^Lx^-^To^or more heteroatoms in 
f / the ring is selej&feerj^from the group consisting of compounds 
l-4 4 2 j ^et5mpound L, and compound M. 



O f\ ^^aarboxylic acid o 
\_JL{aJ0^^ ring c 




jhe ph ^xmareerrtlcaT composition of crtst-i** — 6^ fu r -t^b^ r 



comprising a neurotrophic factor different from fp^erftula (I) 



ftl 20 



25 




13. The pharmaceutical cop 
neurotrophic factor di: 
from neurotrophic 
glial derived groj< 
insulin grc 



claim 12, wherein said 
bm formula f(I) is selected 
ain derived growth factor, 
,lial neu/otrophic factor, 
actiVe^ tj^mcated derivatives 




30 



LlieieMCi ^ " f-ihr nhl^g t — g rowth — -F^-h^-r } basic f i broblast 
gr pff t lh lac t-e^-^xLatelet-derived growth factors, neurotropm- " 



eurological disorder in an 

nimal an effective amount of a 
ic acid isostere of an N- 
ing two or more heteroatoms in 
th of damaged peripheral nerves or 
generation . 



A method of tjce 
animal, comprisin 

administer 
carboxylic ac 
heterocyclic 
the ring to sjtimu 
to promote n 



35 



m 



15. The method of claim 14, wherein the neurological 
disorder is selected from the group consisting of peripheral 
neuropathies cause by physical injury or disease state, 
physical damage to the brain, physical damage to the spinal 
cord, stroke associated with brain damage, and neurological 
disorders relating to nei/rodegeneration . 

16. The method of cl^im 14, wherein the neurological 
disorder is selected frrfm the group consisting of Alzheimer f s 
Disease, Parkinson's / Disease, and amyotrophic lateral 
sclerosis . 

17. The method of / claim 14, wherein the neurological 
disorder is Alzheime/r Ljs— O^sease , 



18. The met 
disorder i 



Parkinson 1 s di 



claim | 14, wherein the neurological 
ease . 



19 . The methoc 
disorder is amyc 



of 



fie lc 



14, wherein the neurological 
^eral sclerosis. 



20. The method fcf claim 14, wherein the carboxylic acid or 
carboxylic acid jLsostere of an N-heterocyclic ring compound 
having two or J more heteroatoms in the ring is non- 
immunosuppressiye . 



21. The method of claim 14, wherein the carboxylic or 
carboxylic acid isostere of an N-heterocycJ^icr^fing compound 



having two or more heteroatoms 
compound of formula (I) : 




the ring comprises a 



where 



(I) 
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X, Y, and Z are independently selected from the grg-dp 

,/ 

consisting of C, O, S, or N, provided that X, Y, and 7/ are 

/ 

not all C; 
n is 1-3; 

A is selected from the group consisting of Lyf L 2 , L 3 , or 
L 4 , 

where 



O 



L n is 



O 



L 3 is 



0=S=0 




R x and E are independently ^elected from the group consisting 
of hydrogen, C^-Cg stra/ght or branched chain alkyl or 
alkenyl, C 2 -C 9 straight/ or branched chain alkenyl, aryl, 
heteroaryl, carbocycl/, and heterocycle; 

D is selected from the group consisting of a bond, C^-C^ 
straight or branched chain alkyl, ethylene, and butylene; 
r 2 is a carboxylic acid or a carboxylic acid isostere; 

wherein said aUkyl, alkenyl, alkynyl, aryl, heteroaryl, 
carbocycle, o/f heterocycle is optionally substituted with one 
or more sub^tituents selected from R 3 , where 

R 3 is h/drogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
alkoxy, aG-kenoxy, alkylaryloxy, aryloxy, arylalkyloxy , cyano, 
nitro, yimino, alkylamino, aminoalkyl, sulfhydryl, thioalkyl, 
alky]/6hio, sulfonyl, C^C^ straight or branched chain alkyl, 
C 2 -(/ e straight or branched chain alkenyl or alkynyl, aryl, 
heteroaryl, carbocycle, heterocycle, or C0 2 R 4 where R 4 is 
lydrogen or Ci-Cg straight or branched chain alkyl or 
alkenyl; 

or a pharmaceutical^ acceptable salt, ester, or solvate 
thereof . 
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22. The method of claim 21, wherein R 2 is a carbocycle or 
heterocycle containing any combination of CH 2 , 0, S, or N in 
any chemically stable oxidatio^ state, wherein any of the 
atoms of said ring structure /re optionally substituted in 
one or more positions with R 3 

23. The method of claim 21,/ wherein R 2 is selected from the 
following group: 

N— N 
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where the atoms of said ripg structure may be optionally 
substituted at one or more positions with R 3 . 



24. The method of c 
group consisting of: 
-COOH, -SO3H, -S0 2 HNR 3 
-NHCOR 3 , -N (R 3 ) 2 , -CON 
-COHNS0 2 R 3 , and -CONR 3 




wherein R 9 is selected from the 



-CN, -P0 3 (R 3 ) 2 , -OR 3 , -SR 3 , 



H (0) R 3 , -CONHNHS0 2 R 3 , 




25. The method of claim 14, wherein the carboxylic acij 
carboxylic acid isostere of an N-heterocycjJ^^?±TTg''^ compound 
having two or more heteroatorri3---±-f 3 t — OTe"ring is selected from 
the group cqngjj&^-irTTg*of compounds 1-4 42, compound L, and 

CQIBPeTTTTCl M. 



L_ gfee-fl te -L h u d u f ulai nrlr^T"!: urther comprising administerii 

a neurotrophic factor different from formula (I) . 



20 



25 
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27. The method of claim 26, wherein said neurotrophic factor 
different from formula (I) is selected fifom the group 
consisting of neurotrophic growth factor, brain derived 
growth factor, glial derive! ^srrp^th factor, cilial 
neurotrophic factor, ins>arlin grjsrwjth factor and active 
truncated derivatives l^hereof^/ loadic fibroblast growth 
factor, basic fibroblast growth/ factor, platelet-derived 
growth factors, neurotrbpim-3, /nd heurotropin y/5 




X^. A method of sjzamulat ing growth of damaged peripheral 
nerves, comprii 

administering to damaged peripheral nerves an effective 
amount of A carboxylic acid or carboxylic acid isostere of 
an N-h^terocyclic ring compound having two or more 
hetep6atoms in the ring to stimulate or promote growth of the 
d^frfaged peripheral nerves. 
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29. The method of claim 28, wherein the carboxylic asCid/or 
carboxylic acid isostere of an N-heterocyclic ring ctfmjDound 
having two or more heteroatoms in the ring i/s/ non- 
immunosuppressive . 

30. The method of claim 28, wherein the carboxMic acid or 
carboxylic acid isostere of an N-heterocyclic #ing compound 
having two or more heteroatoms in the rij^j comprises a 
compound of formula (I) : 



Y-( Z ) n 



ted from the group 
that X, Y, and Z are 




where 

X, Y, and Z are indepe 
consisting of C, O, S, o 
not all C; 
n is 1-3; 

A is selected from th^ 
L 4 , 

where 

O 



L]_ is 



L 2 , L 3 , or 



N' 
I 

R x and E are /ndependently selected, from the group consisting 
of hydrogen, C^-Cg straight or branched chain alkyl or 
alkenyl, /c 2 -C 9 straight or branched chain alkenyl, aryl, 
heteroa^yl, carbocycle, and heterocycle; 

D i£ selected from the group consisting of a bond, C 1 -C 10 
straight or branched chain alkyl, ethylene, and butylene; 
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15 



20 



is a carboxylic acid or a carboxylic acid isostere; 



wherein said alkyl, alkenyl, alkynyl, aryl, heter'baryl, 
carbocycle, or heterocycle is optionally substitute' with one 
or more substituents selected from R 3 , where 
R 3 is hydrogen, hydroxy, halo, haloalkvi^ thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy , aryloxy, a^rylalkyloxy , cyano, 
nitro, imino, alkylamino, aminoalkyl , sfilf hydryl , thioalkyl, 
alkylthio, sulfonyl, C^-Ce straight yor branched chain alkyl, 
C 2 -C 6 straight or branched chain/alkenyl or alkynyl, aryl, 
heteroaryl, carbocycle, ^hCte^cycle, or C0 2 R 4 where R 4 is 
hydrogen or Cx-Cg straight/ o\ branched chain alkyl or 
alkenyl; 

or a pharmaceuticayily a'ccept^ble salt, es/ter, or solvate 
thereof . 



31. The method oJ 



.air 



50, when 




a carbocycle or 



heterocycle containing any combination of CH 2 , O, S, or N in 
any chemically stable oxidation state, wherein any of the 
atoms of saicl ring structure are optionally substituted in 
one or mo/e positions with R 3 . 



32. The method of claim 30, wherein R 2 is selected from the 
following group: 
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where the atoms of said i^Lng structure may be optionally 
substituted at one or mp*^ positions with R 3 . 



33. The method of 
group consisting oi 
-COOH, -S0 3 H, -S0 2 H1[JR 3 
-NHCOR 3 , -N(R 3 ) 2 , - 
-COHNS0 2 R 3 , and -COfcffe 3 CN 




0, wherein R 2 is selec^ed/trom the 



2/ -CN, -P0 3 (^//-OR 3 , -SR 3 , 
-CONH (O) R 3 , -C{ZWHj/HS0 2 R 3 , 



34. The method of claim 28, whereinAhe carboxylic acid or 
carboxylic acid isostere of^lx N-he^erocyclic ring compound 
having two or more hetercxatoms In/the ring is selected from 
the group consisting g^f compo\jl/fds 1-442, compound L, and 
compound M. 



35. The method of cl 
a neurotrophic facto 



aim 28, /ri^xxher comprising administering 
dif #fe:pfent\f rom formuJ/a (I). 



20 



25 



36. The method of clairef 35, wherein said neurotrophic factor 
different from formula (I) is selected from the group 
consisting of neurotrophic growth factor, brain derived 
growth factor, oflial derived growth factor, cilial 
neurotrophic faccor, insulin growth factor and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, basic /fibroblast growth factor, platelet-derived 
growth factors, neurotropin-3 , and neurotropin 4/5. 



N 3n^ A met/od for promoting neuronal regeneration and growth 
in animal/s, comprising: 
30 adnftinistering to an animal an effective amount of a 

carboxylic acid or carboxylic acid isostere of an N- 
hetetfocyclic ring compound having two or more heteroatoms in 
the/ring to promote neuronal regeneration. 
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The method of claim 37, wherein the carboxylic acid or 
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carboxylic acid isostere of an N-heterocyclic ring compound 
having two or more heteroatoms in the ring is non-' 
immunosuppressive . 

39. The method of claim 37, wherein the Carboxylio^acid or 
carboxylic acid isostere of an N-heterocyclic ryKq compound 
having two or more heteroatoms in the ring/ comprises a 
compound of formula (I) : 




where 

X, Y, and Z are independent! 
consisting of C, O, 
not all C; 
n is 1-3; 
A is selected from N 
L 4 , 

where 



R-L and E ai/e independently selected from the group consisting 
of hydrogen, C x -C 9 straight or branched chain alkyl or 
alkenyl^ C 2 -C 9 straight or branched chain alkenyl, aryl, 
heterofaryl, carbocycle, and heterocycle; 

D /is selected from the group consisting of a bond, C^-C^ 
straight or branched chain alkyl, ethylene, and butylene; 
r / is a carboxylic acid or a carboxylic acid isostere; 



10 



15 



20 
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wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl,- 
carbocycle, or heterocycle is optionally substituted with^one 
or more substituents selected from R 3 , where 
R 3 is hydrogen, hydroxy, halo, haloalkyl, thircScarbonyl , 
alkoxy, alkenoxy, alkylaryloxy , aryloxy, ar^a>kyloxy , cyano, 
nitro, imino, alkylamino, aminoalkyl, su^^j^d'ryl, thioalkyl, 
alkylthio, sulfonyl, Ci-Cg straight or benched chain alkyl, 
C 2 -C 6 straight or branched chain aH^jryl or alkynyl, aryl, 




or C0 2 R 4 where R 4 is 
ranched chain alkyl or 

salt, ester, or solvate 



heteroaryl, carbocycle, heterocyq 
hydrogen or C^-Cg straight 
alkenyl; 

or a pharmaceutically y^ccej^ftab^le 
thereof . 



40. The method of d^fiim 39, wi/erein 
heterocycle containii^g any combination\of 
any chemically s/able oxtaation state, 

atoms of said ^ring structure are optionally substituted in 
one or more Positions with R 3 . 

41. The/method of claim 39, wherein R 2 is selected from the 
following group: 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

42. The method of claim 39, wherein R 2 is selected from the 
group consisting of: 

-COOH, -SO3H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , /0R 3 , -SR 3 , 
-NHCOR 3 , -N (R 3 ) 2 , "CON ( R 3 ) 2 , -CONH (0) R 3 , -CONHNHSO^R 3 , 
-COHNS0 2 R 3 , and -CONR 3 CN . 



10 



43. The method of claim 37, wherein 
carboxylic acid compound is select* 
consisting of compounds 1-4 42, compoui 



N-heterocyclic 
from the group 
j, and compound M. 
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44. The method of claim 37, £drthej 
a neurotrophic factor different 



comprising administering 
formula ( I ) . 



45. The method of claijn 44, whe/e/4 said neurotrophic factor 
different from formi^La (I) /i/ fleeted from tbfe group 
consisting of neurotrophic /growth \ factor , brad/n derived 
growth factor, gldjal dp^lvefl growth facj^r, cilial 
neurotrophic factorA insulin growth x^fac^JxJr and active 
truncated derivatives in^ereof , acidic fibroblast growth 
factor, basic fibroblast growth factor, platelet-derived 
growth factors, neuro#ropin-3 , and neurotropin 4/5. 

A method for preventing neurodegeneration in an animal, 
comprising : 

administering to an animal an effective amount of a 
carboxylic aG&d or carboxylic acid isostere of an N- 
heterocycliar ring compound having two or more heteroatoms in 
the ring t/ prevent neurodegeneration. 



47. Th^ method of claim 46, wherein the neurodegeneration 
is Alzheimer's disease. 
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48. The method of claim 46, wherein the neurodegenera- 
is Parkinson's disease. 



tion/ 



49. The method of claim 4 6, wherein the neurodegeneration 
is amyotrophic lateral sclerosis. 

50. The method of claim 46, wherein the ca^(oxylic acid or 
carboxylic acid isostere of an N-heterocycZvc ring compound 
having two or more heteroatoms in wcJ4 ring is non- 
immunosuppressive . 



51. The method of claim 46, wherein ttoe carboxylic acid or 
carboxylic acid isostere of an N-hete^ocyclic ring compound 



having two or more hetero 
compound of formula (I): 




±rw the ring comprises a 



(I) 



rom jehe group 
, and Z are 



where 

X, Y, and Z are j\ndep 
consisting of C, O, 
not all C; 
n is 1-3; 

A is selected from/ the group consisting of L x/ L 2 , L 3 , or 
L 4 , 

where 



O 



L x is 



L? is 



o=s=o 



and L 4 is 



i 
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R x and E are independently selected from the group consisting 
of hydrogen, Ci-Cg straight or branched chain alkyl or 
alkenyl, ,C 2 -C 9 straight or branched chain alkenyl, aryl, 
heteroaryl, carbocycle, and heterocycle; y y 
D is selected from the group consisting of a bond, C^-C^ 
straight or branched chain alkyl, ethylene, and butylene; 
r 2 is a carboxylic acid or a carboxyllc acid isostere; 

wherein said alkyl, alkenyl, alky^fyl, aryl, heteroaryl, 
carbocycle, or heterocycle is opti o/allv substituted with one 




or more substituents selects 
R 3 is hydrogen, hydroxy 
alkoxy, alkenoxy, alkyl/ 
nitro, imino, alkylar 
alkylthio, sulf onyl 
C 2 -C 6 straight or bpanc* 
heteroaryl, carboc^ 



hydrogen or C^-Cg 
alkenyl ; 

or a pharmaceutic^cilly acceptable s 
thereof . 

52. The meth/d of claim 51, wherein 



R 3 , where 

haloalkyl, thiocarbonyl, 
loxy, arylalkyloxy , cyano, 
kyl, sulfhydryl, thioalkyl, 
ght or branched chain alkyl, 
or alkyn^l , aryl, 
,e R 4 is 
alkyl or 




Bter, or solvate 



is a carbocycle or 



heterocycle .containing any combination of CH 2 , O, S, or N in 
any chemic/lly stable oxidation state, wherein any of the 
atoms of /said ring structure are optionally substituted in 
one or ijfore positions with R 3 . 



53. /The method of claim 51, wherein R 2 is selected from the 
fol/owing group: 
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where the atoms of said ring structure may be optionally j 
substituted at one or more positions with R 3 . 

54. The method of claim 51, wherein R 2 is selected, fr^m the 



group consisting of: 

-COOH, -SO3H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 ( R 3 )/S -SR 3 , 
-NHCOR 3 , -N (R 3 ) 2f -CON (R 3 ) 2 , -CONH (0) R 3 , -C0NHNj*gO 2 R 3 , 
-COHNS0 2 R 3 , and -CONR 3 CN. 



55. The method of claim 4 6, wherein tfoe carboxylic acid or 
carboxylic acid isostere of an N-he-berocyclic ring compound 
having two or more heteroatoms in )the ring is selected from 
the group consisting of^ 
compound M. 



>ounds 1-4 42, compound L, and 

k / 



56. The method oj claim 4 6, yfua 
a neurotrophic factor dif^er^t 



57 . The method 
different from 
consisting of \neur 
growth factor, 



/ 



her comprising administering 
from formula (I) . 



of claiijr 56, wherein said neurotrophic factor 
formivla (I)/ i\s selected from /the group 
growth factor, b^ain derived 
derived \growth ^factor, cilial 



:roph; 



,ia J 



neurotrophic factor, insulin growth factor and active 
truncated derivatives thereof, acidic fibroblast growth 
factor, basic /fibroblast growth factor, platelet-derived 
growth factor/, neurotropin-3 , and neurotropin 4/5, 



5-8^ A method for treating alopecia or promoting hair growth 
in an aj/imal, which comprises administering to said animal 
an effective amount of a carboxylic acid or carboxylic acid 
isostere of an N-heterocyclic ring compound having two or 
mor£ heteroatoms in the ring. 



The method of claim 58, wherein the carboxylic acid or 
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carboxylic acid isostere of an N-heterocyclic ring compound 
having two or more heteroatoms in the ring is np'n- 
immunosuppressive . 



60. The method of claim 58, wherein the carboxyli^f acid or 
carboxylic acid isostere of an N-heterocyclic r±uq compound 
having two or more heteroatoms in the ring is 3/ compound of 
formula ( I ) : 



Y-( Z ) n 
N 

1 



(I) 



provided /that X, Y, and Z 



are 



where 

X, Y, and Z are independently sel^cjted from the g^oup 
consisting of C, 0, S, 
not all C; 
n is 1-3; 

A is selected from [the group y 
L 4 , 

where 



isisV:ing of L 



i / 



J 2 9 



J 3 r 



or 



V 



is 



0 



is 



IS 



0=S=0y 



and L 4 is 



I 



R-L and E are independently selected from the group consisting 
of hydrogen, / Ci-Cg straight or branched chain alkyl or 
alkenyl, C 2 /C 9 straight or branched chain alkenyl, aryl, 
heteroaryl/f carbocycle, and heterocycle; 

D is /elected from the group consisting of a bond, C^-C^ 
straight or branched chain alkyl, ethylene, and butylene; 



a carboxylic acid or a carboxylic acid isostere; 
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# 



/ 



10 



15 



wherein said alkyl, alkenyl, alkynyl, aryl, heteroaryl/ 
carbocycle, heterocycle, or carboxylic acid isostere/is 
optionally substituted with one or more substituents sheeted 
from R 3 , where 

R 3 is hydrogen, hydroxy, halo, haloalkyl, tKiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy , aryloxy, aryl^lkyloxy , cyano, 
nitro, imino, alkylamino, aminoalkyl, sulfKydryl, thioalkyl, 
alkylthio, sulfonyl, C x -C 6 straight or branched chain alkyl, 
C 2 -C 6 straight or branched charfn a^jjenyl or alkynyl, aryl, 



or C0 2 R 4 where 



xs 



ched chain alkyl lor 
It, ester, or solvate 



20 



heteroaryl, carbocycle, h^rteroc 
hydrogen or C^-Cg stra/ght or/bra: 
alkenyl ; 

or a pharmaceutical^ acceptable s 
thereof . 



ycle or 

heterocycle containing aTTV^combination orxJ3H 9 , 0^3, or N in 
any chemically stable oxidation state, wherein any of the 
atoms of said pang structure are optionally substituted in 
one or more positions with R 3 , 




62. The/fnethod of claim 60, wherein R 2 is selected from the 
following group: 
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10 



it 15 



r=2o 




where the atoms of said ring structure may be optionally/ 
substituted at one or more positions with R 3 . 



63. The method of claim 60, wherein R 2 is selected ^from the 



group consisting of // 
-COOH, -S0 3 H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 ( R 3 ) y/ /j ^° 3 
-NHCOR 3 , -N(R 3 ) 2/ -CON(R 3 ) 2 , -CONH(0)R 3 , -CONH 
-COHNS0 2 R 3 , and -CONR 3 CN. 
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The method of claim 58, whe**ein the carboxylic acid or 




R 3 , -SR 3 , 



carboxylic acid isostere of a^f N-heteiTfocVclic ring compound 
having two or more heteroat/oms in th/a ring is selected from 
the group consisting of /compound^/ 1-4^2, compound L, and 
compound M. 



A pharmaceutical composition comprising: 

(i) an effective amount °f/ a carboxylic ac±<y or 
carboxylic a\id y/sosteL€ of an N^eterocyclj/C ring 
compound having- — two or more heteroatoms in the 
ring for treating alopecia or promoting hair 
growth in am animal; and 

(ii) a pharmaoeutically acceptable carrier. 




25 



66. The pharmaceutical composition of claim 65, wherein the 
carboxylic acad or carboxylic acid isostere of an N- 
heterocyclic/ring compound having two or more heteroatoms in 
the ring i/s non-immunosuppressive . 



30 



67. Thar composition of claim 65, wherein the carboxylic acid 
or ca/boxylic acid isostere of an N-heterocyclic ring 
compaaind having two or more heteroatoms in the ring is a 
compound of formula (I) : 
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% 



10 



15 
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Y-( Z ) n (I 

k 



where 

X, Y, and Z are independently selected frcfm the group 
consisting of C, 0, S, or N, provided that )(, Y, and Z are 
not all C; 
n is 1-3; 

A is selected from the group consisting of L lf L 2 , L 3 , or 
L 4 , 

where 

1 x f O 



is 



id L, 
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R x and E are independerftTyselected fromNihe group oahsisting 
of hydrogen, C 1 -C 9 /straight or branched chain alkyl or 
alkenyl, C 2 -C 9 st^&ight or branched chain alkenyl, aryl, 
heteroaryl, carb^cycle, and heterocycle; 

D is selected from the group consisting of a bond, C;l-C 10 
straight or branched chain alkyl, ethylene, and butylene; 
r 2 is a Conrboxylic acid or a carboxylic acid isostere; 

wherein s,aid alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
carbocyc/e, heterocycle, or carboxylic acid isostere is 
optionally substituted with one or more substituents selected 
from where 

R 3 Jls hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
a^koxy, alkenoxy, alkylaryloxy , aryloxy, arylalkyloxy , cyano, 
fitro, imino, alkylamino, aminoalkyl, sulfhydryl, thioalkyl, 
'alkylthio, sulfonyl, C^Cq straight or branched chain alkyl, 



/ 
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C 2 -C 6 straight or branched chain alkenyl or alkynyl, aj^l, 
heteroaryl, carbocycle, heterocycle, or C0 2 R 4 wh 



hydrogen or Cj-Cg straight or branched ch 
alkenyl ; 



or a pharmaceut 
thereof . 

68 . The compos 
or heterocycle 
in any chemicall 
atoms of said 
one or mor^/pos 



15 




69. 'jme compo 
frgifi the following group 





is 



alkyl or 



er, or solvate 



is a carbocycle 
CH 2 , O, S, or N 
reinj any of the 
suJDtetituted in 



R 9 is selected 
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where the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 



70. The composition of claim 67, whe^ 
from the group consisting of: 
-COOH, -SO3H, -S0 2 HNR 3 , -P0 2 (RJ 
-NHCOR 3 , -N ( R 3 ) 2 , -CON ( R 3 1 
-COHNS0 2 R 3 , and -CONR 3 C 




71 . The compoj 
or carbox^ 

or ipdre 

selected frpm group cons 

compound ^y^nd compound M. 



compoun 
ilec/ec 



,\ wherein the carboxylic acid 
an N-heteryocyclic ring 
the ring is 
Compounds 1-442, 
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